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REPLY TO THE LETTER TO THE EDITOR
ON THE DIFFUSION OF TRITIATED WATER THROUGH SKIN
ALAN M. DOWNES, M.Sc.,* THOMAS M. SWEENEY, M.D.
ANO A. GEDEON MATOLTSY, M.D.
Dr. Franz's letter and our paper (1) reveal
basic differences in our viewpoints and subject
matter. Dr. Franz is primarily interested in the
mechanism by which water moves across the
human skin. We too are interested in this prob-
lem but at this stage our primary aim is to
learn more about the site and chemical nature
of the water barrier in mammalian skin. To
facilitate these studies we established a method
whereby reproducible data on the rate of diffu-
sion of water through mammalian skin in vitro
before and after various experimental treat-
ments can be obtained reasonably quickly. Dr.
Franz seems to imply that we intended this
method to measure the "true" rate of water loss
through the skin. That this was not our inten-
tion is evident from the discussion in our paper.
Dr. Franz makes a distinction between the
measurement of net water loss through the skin
and the measurement of water diffusion. We
agree that this is an important distinction but
consider that we clearly stated what we were
measuring and did not need to emphasize that
we were not measuring net movement of water.
He also suggests that "until more definitive ex-
periments are done on skin it would be better
to think of water movement through it in re-
sponse to a pressure differencQ as being non-
diffusional". However, it would be of interest to
know if Dr. Franz has any experimental evi-
dence to suggest that water movement through
mammalian skin in the presence of a pressure
gradient is largely non-diffusional.
From the Department of Dermatology, Boston
University School of Medicine and Evans Me-
morial Department of Clinical Research, Univer-
sity Hospital, Boston; Boston University Medical
Center, Boston, Massachusetts 02118.
* Present address: C.SJ.R.O., Division of Ani-
mal Physiology, Parramatta, N.S.W., Australia.
Dr. Franz reviews work done on epithelia
other than the mammalian epidermis. In regard
to this we would like to know whether he has
any evidence to show that water movement is
comparable through structurally and chemically
different horny layers such as are found in frog
and man. Furthermore, we would like to know
whether the outer layer of the toad bladder epi-
thelium would retard the movement of water by
the same mechanism as does the stratum cor-
neum of mammalian skin.
If these questions could be answered we would
be in a much better position to discuss the man-
ner in which water moves across human skin.
Finally, we would like to emphasize the
main point of our paper again. We call atten-
tion to the fact that barrier function is not con-
stant but is highly variable in skin specimens
derived from identical or different body regions.
Investigators who have studied net water loss
also found a wide variation among skin speci-
mens. However, many interpreted this as an
experimental error and assumed that barrier
function is constant and could be characterized
by calculation of the average value for the rate
of water loss. In our view—based on our own
experimental results—average values of water
movement, such as the one quoted by Dr. Franz
from our studies (0.49 0.23 mg/cm2/hr), are
not much use in studying the effects of various
treatments on barrier function unless these ef-
fects are very large.
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